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(54) SURFACE PROTECTIVE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface protective film having high transmission 
properties, small contamination of material to be covered and high anti-static effect 
SOLUTION: This surface protective film comprises a base material layer molded by 
incorporating 1 to 100 pts.wt of polyetheresteramide in 100 pts.wt of synthetic resin such as 
polyethylene or polypropylene. An Adhesive used for the film is not particularly limited if the 
adhesive has characteristics of rereleasably adhering to a surface of a liquid crystal panel 
without paste residue or contamination. For example, the adhesive layer made of acrylic 
adhesive or ethylene-acrylic acid ester adhesive is laminated on the material layer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface-protection film characterized by making said base material layer contain a 
polyether ester amide in the surface-protection film of the removability which carried out the 
laminating of the binder layer to the base material layer which consists of synthetic resin. 
[Claim 2] The surface-protection film according to claim 1 which contained the polyether ester 
amide 1 - the 100 weight sections in the synthetic-resin 100 weight section of said base 
material layer. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a surface-protection film. It is related with the 
surface-protection film of the removability which has the antistatic function in which it is 
specifically used at the time of processing of a liquid crystal panel, a polarizing plate, and a 
plastic resin plate, transport, or storage in order to protect these front faces. 
[0002] 

[Description of the Prior Art] In order to prevent adhesion of liquid crystal panels, such as a 
personal computer, and a word processor, an electronic calculator, and a blemish and the dust at 
the time of processing of a polarizing plate, contamination, etc., sticking a surface-protection film 
with the removability made of synthetic resin on a liquid crystal panel or a polarizing plate, and 
protecting it is performed. 

[0003] However, since the conventional surface-protection film was produced from the synthetic 
resin which is an insulator, in case it exfoliates from a liquid crystal panel etc. after finishing the 
role to protect, static electricity occurs, consequently IC of an electronic circuitry is damaged, 
or it has the problem of dust and dust adhering, and needed to give the antistatic function to the 
surface-protection film. 

[0004] Although the method of scouring antistatic agents, such as a conductive filler and a 
surfactant, was in the base material layer or binder layer which constitutes a surface-protection 
film as this one technique, what scoured the conductive filler had bad transparency, and it was 
difficult to check an adherend side visually, where a surface-protection film is stuck. Moreover, 
in order to acquire the target antistatic effectiveness, the conductive filler of a large quantity 
had to be added and it had led also to the rise of a large manufacturing cost. 
[0005] Although the antistatic effectiveness was produced by an antistatic agents, carrying out 
bleed out of what scoured antistatic agents, such as a surfactant, to the front face of a surface- 
protection film on the other hand, and missing static electricity from there, generally the 
surfactant had many things of low molecular weight, and since the amount of bleed out was not 
stabilized but the antistatic effectiveness and an adhesion property changed, it was difficult [ it ] 
to obtain the surface-protection film of fixed quality. When the amount of bleed out becomes 
superfluous especially, there is a fatal problem of polluting adherend with a surfactant 
[0006] The place which this invention is made in view of the fault of the above-stated 
conventional example, and is made into the object has high permeability, and is to offer the high 
surface-protection film of the antistatic effectiveness with little contamination of adherend. 
[0007] Without the contained polyether ester amide having dropped out of the front face, and 
polluting adherend, without reducing the mechanical strength of a base material layer by making 
the base material layer which consists of synthetic resin contain a polyether ester amide, as a 
result of inquiring wholeheartedly that the above-mentioned technical problem should be solved, 
this invention person finds out that the surface-protection film excellent in the antistatic nature 
moreover stabilized can be obtained, and came to complete this invention. 
[0008] 
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characterized by making said base material layer contain a polyether ester amide in the surface- 
protection film of the removability which carried out the laminating of the binder layer to the 
base material layer which consists of synthetic resin. 

[0009] In this invention, a polyether ester amide is large, means the copolymerization product of 
the polyamide block which has a reactant end, and the polyether which has a reactant end, and 
means, not only the polymer formed of the random chain of a random polyether ester amide, i.e., 
various monomer components, but a block polyether ester amide, i.e., the polymer in which 
various kinds of components were formed by the block which has predetermined chain length. 
[0010] As a polyether ester amide used for this invention, what was indicated by JP,1-163234,A, 
JP,4-5691,B, and JP,7-188476,A can be used, for example. 

[0011] The polyether ester amide to which number average molecular weight is guided among 
these from the alkylene oxide addition product of the bisphenols of the polyamide of 200-5,000, 
the polyamide of the number average molecular weight 200-5,000 which the polyether ESUERU 
amide to which number average molecular weight is guided from the alkylene oxide addition 
product and/or polyoxy alkylene glycol of bisphenols of 300-5,000 is desirable, and has a 
carboxyl group especially in both ends, and number average molecular weight 300-5,000 is 
desirable. 

[001 2] The thermal resistance of a polyether ester amide worsens and less than 200 thing does 
not have the desirable number average molecular weight of a polyamide to production of a base 
material layer. On the other hand, that to which number average molecular weight exceeds 5,000 
is difficult to obtain the polyether ester amide itself, and cannot obtain a surface-protection film 
cheaply. Moreover, the number average molecular weight of the alkylene oxide addition product 
of bisphenols or polyoxy alkylene glycol becomes what has the antistatic effectiveness 
inadequate [ less than 300 thing ]. On the other hand, that to which number average molecular 
weight exceeds 5,000 is difficult to obtain the polyether ester amide itself, and cannot obtain a 
surface-protection film cheaply. 

[0013] As synthetic resin used for a base material layer, especially if used as a surface- 
protection film, it is not limited, and various synthetic resin, such as polyethylene, polypropylene, 
polyester, a polyvinyl chloride, a polyamide, ethylene/propylene copolymer, and polystyrene, is 
mentioned, for example, one sort or two sorts or more are used among these. Moreover, these 
layered products may be used if needed. 

[0014] At this time, it is 5 - 50 weight section often [ a polyether ester amide / mixing in the 1 - 
100 weight section to the above-mentioned synthetic-resin 100 weight section ], and more 
preferably. If it is the loadings of under 1 weight section, even if it can hardly acquire the 
antistatic effectiveness and blends mostly from the 100 weight sections, it is not enough, and 
the mechanical strength of antistatic effectiveness of the base material layer obtained does not 
improve, but is economically disadvantageous. 

[0015] Although a base material layer makes these synthetic resin contain the above-mentioned 
polyether ester amide and is produced, it is the object which raises antistatic nature further, and 
may make this base material layer contain the halogenated compound of alkali metal and/or 
alkaline earth metal as occasion demands in addition to synthetic resin or a polyether ester 
amide. Moreover, the surfactant of various well-known nonionic one, anionic, cationicity, or both 
sexes is also mixable. Furthermore, the pigment which can respond in activity eye and can be 
made to add in the usual base material layer in addition to this, a color, a plasticizer, an 
antioxidant, an ultraviolet ray absorbent, a slipping agent etc. may be added in the range in which 
the function as transparency or another antistatic nature and surface-protections film is not 
reduced. 

[0016] In order to form a base material layer, synthetic resin and a polyether ester amide are 
mixed so that it may become the compounding ratio of the above-mentioned range, but after 
kneading beforehand with the approach of kneading synthetic resin and a polyether ester amide 
to a package, and producing a base material layer at this time, some synthetic resin, and a 
polyether ester amide, there is an approach called the so-called masterbatch or master pellet 
which kneads the remaining synthetic resin. It is desirable to go via a masterbatch or a master 



masterbatch or a master pellet, it is supplied as a trade name "PERESUTATTO series" from 
Sanyo Chemical Industries, Ltd., for example. That is, this masterbatch (master pellet) and the 
synthetic resin which forms a base material layer can be mixed so that it may become the 
above-mentioned mixing ratio, and a sheet-like base material layer can be obtained with a 
conventional method. Moreover, as mentioned above, even if it uses a different thing from the 
remaining synthetic resin mixed with the synthetic resin used for this masterbatch or a master 
pellet, it does not interfere. 

[0017] The binder used for the surface-protection film of this invention will not be especially 
limited, if it has the property which there are no stiffness and contamination of a paste in the 
panel side of a liquid crystal panel etc., and can adhere to it possible [ re-exfoliation ]. For 
example, various binders, such as acrylic, a natural rubber system, a synthetic-rubber system, an 
ethylene-vinylacetate copolymer system, an ethylene-acrylic ester system, a styrene-isoprene 
block-copolymer system, and a styrene-butadiene block-copolymer system, are mentioned, and 
these one sort or two sorts or more can be used. 

[0018] Although it is not limited especially as an approach of carrying out the laminating of the 
binder layer to a base material layer but the approach of arbitration is adopted, corona discharge 
treatment can be carried out to one side of a base material layer, and the above-mentioned 
binder solution can be applied, for example. Moreover, into a binder solution, the various 
additives used into various kinds of antistatic agents, a slipping agent and the binder of an 
antioxidant and others usual surface-protection film can be added if needed. 
[0019] Moreover, in the surface-protection film of this invention, although the thickness of a 
base material layer and a binder layer is suitably determined by the application, respectively, 
generally 10-100 micrometers of thickness of a base material layer are 30-70 micrometers 
preferably. Moreover, generally 1-50 micrometers of thickness of a binder layer are 3-15 
micrometers preferably. 
[0020] 

[Example] Next, various production of the surface-protection film which is the example of this 
invention, and the surface-protection film which is an example of a comparison was carried out, 
and the effectiveness of this invention was checked. In addition, "%" and the "section" mean % 
of the weight" and the "weight section" below, respectively. Moreover, this invention is not 
limited to each of these examples. 

[0021] (Example 1) MFR (based on the flow test approach of a melt flow rate and JIS 
K7210"thermoplastics".) It is below the same. After carrying out the dryblend of the master 
pellet (polyether ester amide content Sanyo Chemical Industries [, Ltd. ], Ltd. make, kneading 
lump antistatic-agent PERESUTATTO 2150 for polyethylene system resin) 30% containing 3.0 
and consistency 70% of low density polyethylene and the polyether ester amide of 3 of 0.92g/cm, 
it extruded with the resin temperature of 1 90 degrees C with T form dice extruding press 
machine (40mmphi), and fabricated on the film with a thickness of 60 micrometers. The 
moldability was good and its appearance of the obtained film was also good. 
[0022] Corona discharge treatment was performed to one side of the film obtained above, after 
applying the acrylic binder which comes to add tetraglycidyl ether -1 and the 3-bis-aminomethyl 
cyclohexane 3 section to the processing side to the copolymerization polymer 100 section of 
butyl acrylate / acrylic-acid =95 / 5 (weight ratio) so that the spreading film may be set to 5 
micrometers by solid content, 80 degrees C dried for 2 minutes with the oven, and the surface- 
protection film of an example 1 was obtained. 

[0023] (Example 2) The surface-protection film of an example 2 was obtained by the bilayer co- 
extruding method by using as base material lamination resin mixture which carried out the 
dryblend of the master pellet 30% containing the polyether ester amide used in MFR3.0, and the 
consistency 70% of low density polyethylene and the example 1 of 3 of 0.92g/cm, using 11% 
content ethylene-vinylacetate copolymer of vinyl acetate of MFR4.0 and consistency 0.95 g/cm3 
as binder lamination resin. In addition, the thickness of this thing was 60 micrometers and 45 
micrometers and the binder layer thickness of base material layer thickness were 15 
micrometers. 



0.90 g/cm3, and the master pellet (polyether ester amide content Sanyo Chemical Industries [, 
Ltd. ] t Ltd. make, kneading lump antistatic-agent PERESUTATTO 3170 for polypropylene regins) 
20% containing a polyether ester amide, it extruded with the resin temperature of 230 degrees C 
with T form dice extruding press machine (40mmphi), and fabricated on the film with a thickness 
of 40 micrometers. The moldability was good and its appearance of the obtained film was also 
good. Then, the laminating of the binder layer was carried out like the example 1, and the 
surface-protection film of an example 3 was obtained. 

[0025] (Example 4) After carrying out the dryblend of the master pellet 20% containing the 
polyether ester amide used in MFR9.0, and the consistency 10% of low density polyethylene and 
the example 3 of polypropylene 70% of 3, MFR3.0, and consistency 0.92 g/cm3 of 0.90g/cm, it 
extruded with the resin temperature of 230 degrees C with T form dice extruding press machine 
(40mmphi), and fabricated on the film with a thickness of 40 micrometers. The moldability was 
good and its appearance of the obtained film was also good. Then, the laminating of the binder 
layer was carried out like the example 1, and the surface-protection film of an example 4 was 
obtained. 

[0026] (Example 1 of a comparison) After carrying out the dryblend of 90% of low density 
polyethylene and 10% (Sanyo Chemical Industries, Ltd. KEMISUTATTO 1100) of nonionic surface 
active agent mold antistatic agents of MFR3.0 and consistency 0.92 g/cm3, it extruded with the 
resin temperature of 190 degrees C with T form dice extruding press machine (40mmphi), and 
fabricated on the film with a thickness of 60 micrometers. Although the moldability was good, 
some smeariness was seen on the film front face. Then, the laminating of the binder layer was 
similarly carried out like the example 1, and the surface-protection film of the example 1 of a 
comparison was obtained. 

[0027] (Example 2 of a comparison) The low density polyethylene of MFR3.0 and consistency 
0.92 g/cm3 was extruded with the resin temperature of 190 degrees C with T form dice 
extruding press machine (40mmphi), and was fabricated on the film with a thickness of 60 
micrometers. Then, the laminating of the binder layer was similarly carried out like the example 1, 
and the surface-protection film of the example 2 of a comparison was obtained. 
[0028] (Example 3 of a comparison) The low density polyethylene of MFR9.0 and consistency 
0.92 g/cm3 was extruded with the resin temperature of 230 degrees C with T form dice 
extruding press machine (40mmphi), and was fabricated on the film with a thickness of 40 
micrometers. Then, the laminating of the binder layer was similarly carried out like the example 1, 
and the surface-protection film of the example 3 of a comparison was obtained. 
[0029] [Characteristic test] Each following trial was performed about each surface-protection 
film of the examples 1-4 acquired above and the examples 1-3 of a comparison. As a 
characteristic test, it measured about adhesion, an appearance, the stain resistance to adherend, 
the electrical property (surface resistivity, exfoliation band electrical potential difference), and 
the dynamics property (an elastic modulus, breaking strength). 

[0030] (Adhesion) Each surface-protection film was cut into 20mm width of face, the acrylic 
resin plate (it is the same the "bitter taste rewrite L" by Mitsubishi Rayon [ Co., Ltd. ] Co., Ltd. 
and the following.) was made to carry out 1 of the rollers of 2kgf(s), they were stuck on it, 
and it measured with the tension tester after 30 minutes on a part for speed-of-testing/of 
300mm, and conditions with an exfoliation include angle of 180 degrees. 

[0031] (Appearance) It evaluated whether about a surface-protection film, there would be a film 
of the examples 2 and 3 of a comparison with which an antistatic agent is scoured, and a big 
difference. Without spoiling transparency, when there was no smeariness of the front face by the 
bleed out of an antistatic agent, it considered as O, and when there was smeariness of the front 
face by coloring of a film or the bleed out of an antistatic agent, it evaluated as x. 
[0032] (Stain resistance to adherend) Each surface-protection film was cut into 20mm width of 
face, and the acrylic resin plate was made to carry out 1 of the rollers of 2kgf(s), it stuck, 
and viewing estimated [ whether there is any contamination in the acrylic resin plate made to 
exfoliate by the hand and ] after 50 degrees C and 24-hour preservation. When there was no 
contamination in an acrylic resin plate, it considered as O, and when there was contamination, it 



[0033] (Electrical property) 

** Surface resistivity JIS According to the regular approach, it measured [ to K6911 "the 
thermosetting plastic commercial-test approach" ] about a base material layer front face and 
each binder layer front face under the ambient atmosphere of 25 degrees C and 65% [ of 
humidity ] R.H. 

** The surface-protection film which stuck each surface-protection film on the front face of the 
polarization film for liquid crystal displays stuck on the acrylic resin plate of exfoliation band 
electrical-potential-difference 70mmx100mm magnitude, and was stuck after that was made to 
exfoliate by hand, and the electrification potential then charged on the polarization film 
concerned was measured under the ambient atmosphere of 25 degrees C and 65% [ of humidity ] 
R.H. with the current collection type potential measuring instrument ( KS[ by the Kasuga 
electrical-and-electric-equipment company ]-471 mold). 
[0034] (Dynamics property) 

The surface-protection film was cut into 20mm width of face, and the tension test was 
performed using the tension test machine by part for distance [ of 50mm ] between chucks, and 
speed-of-testing/of 300mm. 

** It asked from the inclination of the tangent in early stages of the stress-strain curve by the 
elastic-modulus above-mentioned tension test. 

** It asked from the reinforcement at the time of the film fracture by the breaking strength 
above-mentioned tension test. 

"0035] The result of each above-mentioned characteristic test was summarized in a table 1. 
$036] 
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[0037] As shown also in a table 1, each surface-protection film of an example of transparency or 
an appearance was also good, and did not have the contamination to adherend, either. Moreover, 
although it was low with the surface-protection sheet of an example 2 also about adhesion, 
about the adhesiveness on actual, it was satisfactory, and there was no effect by the polyether 
ester amide which the base material layer was made to contain. Furthermore, surface resistivity 
was able to be reduced more than it like [ electrical characteristics ] the case where a 
surfactant is made to knead, and it was able to be made to fall effectively also about an 
exfoliation band electrical potential difference. Moreover, there is no effect by the polyether 
ester amide also about a dynamics property, and the surface-protection film which has sufficient 
mechanical strength was able to be obtained. 
[0038] 

[Effect of the Invention] Since it is characterized by making said base material layer contain a 



laminating of the binder layer to the base material layer which consists of synthetic resin 
according to the surface-protection film of this invention, a mechanical strength and 
transparency are high and can consider as the high surface-protection film of the antistatic 
effectiveness with little contamination of adherend. 

[0039] Therefore, static electricity does not occur at the time of attachment of a protection 
surface film or exfoliation, but it can prevent that IC included in the circuit a liquid crystal panel 
and near the polarizing plate is destroyed by static electricity. Moreover, neither dust nor dust 
can adhere, but deterioration of commodity value can be prevented, and contamination by the 
bleed out of an antistatic agent can also be prevented. Furthermore, since transparency is high, 
stick [ the surface-protection film ], it is easy to process it and an adherend front face can be 
inspected visually easily. Thus, if it is in this invention, the outstanding surface-protection film 
effective in storage can be offered at the time of processing and transport. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to a surface-protection film. It is related with the 
surface-protection film of the removability which has the antistatic function in which it is 
specifically used at the time of processing of a liquid crystal panel, a polarizing plate, and a 
plastic resin plate, transport, or storage in order to protect these front faces. 
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PRIOR ART 



[Description of the Prior Art] In order to prevent adhesion of liquid crystal panels, such as a 
personal computer, and a word processor, an electronic calculator, and a blemish and the dust at 
the time of processing of a polarizing plate, contamination, etc., sticking a surface-protection film 
with the removability made of synthetic resin on a liquid crystal panel or a polarizing plate, and 
protecting it is performed. 

[0003] However, since the conventional surface-protection film was produced from the synthetic 
resin which is an insulator, in case it exfoliates from a liquid crystal panel etc. after finishing the 
role to protect, static electricity occurs, consequently IC of an electronic circuitry is damaged, 
or it has the problem of dust and dust adhering, and needed to give the antistatic function to the 
surface-protection film. 

[0004] Although the method of scouring antistatic agents, such as a conductive filler and a 
surfactant, was in the base material layer or binder layer which constitutes a surface-protection 
film as this one technique, what scoured the conductive filler had bad transparency, and it was 
difficult to check an adherend side visually, where a surface-protection film is stuck Moreover, 
in order to acquire the target antistatic effectiveness, the conductive filler of a large quantity 
had to be added and it had led also to the rise of a large manufacturing cost 
[0005] Although the antistatic effectiveness was produced by an antistatic agents, carrying out 
bleed out of what scoured antistatic agents, such as a surfactant, to the front face of a surface- 
protection film on the other hand, and missing static electricity from there, generally the 
surfactant had many things of low molecular weight, and since the amount of bleed out was not 
stabilized but the antistatic effectiveness and an adhesion property changed, it was difficult [ it ] 
to obtain the surface-protection film of fixed quality. When the amount of bleed out becomes 
superfluous especially, there is a fatal problem of polluting adherend with a surfactant 
[0006] The place which this invention is made in view of the fault of the above-stated 
conventional example, and is made into the object has high permeability, and is to offer the high 
surface-protection film of the antistatic effectiveness with little contamination of adherend. 
[0007] Without the contained polyether ester amide having dropped out of the front face, and 
polluting adherend, without reducing the mechanical strength of a base material layer by making 
the base material layer which consists of synthetic resin contain a polyether ester amide, as a 
result of inquiring wholeheartedly that the above-mentioned technical problem should be solved, 
this invention person finds out that the surface-protection film excellent in the antistatic nature 
moreover stabilized can be obtained, and came to complete this invention. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it is characterized by making said base material layer contain a 
polyether ester amide in the surface-protection film of the removability which carried out the 
laminating of the binder layer to the base material layer which consists of synthetic resin 
according to the surface-protection film of this invention, a mechanical strength and 
transparency are high and can consider as the high surface-protection film of the antistatic 
effectiveness with little contamination of adherend. 

[0039] Therefore, static electricity does not occur at the time of attachment of a protection 
surface film or exfoliation, but it can prevent that IC included in the circuit a liquid crystal panel 
and near the polarizing plate is destroyed by static electricity. Moreover, neither dust nor dust 
can adhere, but deterioration of commodity value can be prevented, and contamination by the 
bleed out of an antistatic agent can also be prevented. Furthermore, since transparency is high, 
stick [ the surface-protection film ], it is easy to process it, and an adherend front face can be 
inspected visually easily. Thus, if it is in this invention, the outstanding surface-protection film 
effective in storage can be offered at the time of processing and transport. 
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MEANS 

[Means for Solving the Problem] The surface-protection film concerning this invention is 
characterized by making said base material layer contain a polyether ester amide in the surface- 
protection film of the removability which carried out the laminating of the binder layer to the 
base material layer which consists of synthetic resin. 

[0009] In this invention, a polyether ester amide is large, means the copolymerization product of 
the polyamide block which has a reactant end, and the polyether which has a reactant end, and 
means, not only the polymer formed of the random chain of a random polyether ester amide, i.e., 
various monomer components, but a block polyether ester amide, i.e., the polymer in which 
various kinds of components were formed by the block which has predetermined chain length. 
[0010] As a polyether ester amide used for this invention, what was indicated by JP,1-163234,A, 
JP,4-5691,B, and JP,7-188476,A can be used, for example. 

[0011] The polyether ester amide to which number average molecular weight is guided among 
these from the alkylene oxide addition product of the bisphenols of the polyamide of 200-5,000, 
the polyamide of the number average molecular weight 200-5,000 which the polyether ESUERU 
amide to which number average molecular weight is guided from the alkylene oxide addition 
product and/or polyoxy alkylene glycol of bisphenols of 300-5,000 is desirable, and has a 
carboxyl group especially in both ends, and number average molecular weight 300-5,000 is 
desirable. 

[0012] The thermal resistance of a polyether ester amide worsens and less than 200 thing does 
not have the desirable number average molecular weight of a polyamide to production of a base 
material layer. On the other hand, that to which number average molecular weight exceeds 5,000 
is difficult to obtain the polyether ester amide itself, and cannot obtain a surface-protection film 
cheaply. Moreover, the number average molecular weight of the alkylene oxide addition product 
of bisphenols or polyoxy alkylene glycol becomes what has the antistatic effectiveness 
inadequate [ less than 300 thing ]. On the other hand, that to which number average molecular 
weight exceeds 5,000 is difficult to obtain the polyether ester amide itself, and cannot obtain a 
surface-protection film cheaply. 

[0013] As synthetic resin used for a base material layer, especially if used as a surface- 
protection film, it is not limited, and various synthetic resin, such as polyethylene, polypropylene, 
polyester, a polyvinyl chloride, a polyamide, ethylene/propylene copolymer, and polystyrene, is 
mentioned, for example, one sort or two sorts or more are used among these. Moreover, these 
layered products may be used if needed. 

[0014] At this time, it is 5 - 50 weight section often [ a polyether ester amide / mixing in the 1 - 
100 weight section to the above-mentioned synthetic-resin 100 weight section ], and more 
preferably. If it is the loadings of under 1 weight section, even if it can hardly acquire the 
antistatic effectiveness and blends mostly from the 100 weight sections, it is not enough, and 
the mechanical strength of antistatic effectiveness of the base material layer obtained does not 
improve, but is economically disadvantageous. 

[0015] Although a base material layer makes these synthetic resin contain the above-mentioned 
polyether ester amide and is produced, it is the object which raises antistatic nature further, and 



alkaline earth metal as occasion demands in addition to synthetic resin or a polyether ester 
amide. Moreover, the surfactant of various well-known nonionic one, anionic, cationicity, or both 
sexes is also mixable. Furthermore, the pigment which can respond in activity eye and can be 
made to add in the usual base material layer in addition to this, a color, a plasticizer, an 
antioxidant, an ultraviolet ray absorbent, a slipping agent, etc. may be added in the range in which 
the function as transparency or another antistatic nature and surface-protections film is not 
reduced. 

[0016] In order to form a base material layer, synthetic resin and a polyether ester amide are 
mixed so that it may become the compounding ratio of the above-mentioned range, but after 
kneading beforehand with the approach of kneading synthetic resin and a polyether ester amide 
to a package, and producing a base material layer at this time, some synthetic resin, and a 
polyether ester amide, there is an approach called the so-called masterbatch or master pellet 
which kneads the remaining synthetic resin. It is desirable to go via a masterbatch or a master 
pellet generally from a viewpoint which can mix a polyether ester amide to homogeneity. As this 
masterbatch or a master pellet, it is supplied as a trade name "PERESUTATTO series" from 
Sanyo Chemical Industries, Ltd., for example. That is, this masterbatch (master pellet) and the 
synthetic resin which forms a base material layer can be mixed so that it may become the 
above-mentioned mixing ratio, and a sheet-like base material layer can be obtained with a 
conventional method. Moreover, as mentioned above, even if it uses a different thing from the 
remaining synthetic resin mixed with the synthetic resin used for this masterbatch or a master 
pellet, it does not interfere. 

[0017] The binder used for the surface-protection film of this invention will not be especially 
limited, if it has the property which there are no stiffness and contamination of a paste in the 
panel side of a liquid crystal panel etc., and can adhere to it possible [ re-exfoliation ]. For 
example, various binders, such as acrylic, a natural rubber system, a synthetic-rubber system, an 
ethylene-vinylacetate copolymer system, an ethylene-acrylic ester system, a styrene-isoprene 
block-copolymer system, and a styrene-butadiene block-copolymer system, are mentioned, and 
these one sort or two sorts or more can be used. 

[0018] Although it is not limited especially as an approach of carrying out the laminating of the 
binder layer to a base material layer but the approach of arbitration is adopted, corona discharge 
treatment can be carried out to one side of a base material layer, and the above-mentioned 
binder solution can be applied, for example. Moreover, into a binder solution, the various 
additives used into various kinds of antistatic agents, a slipping agent, and the binder of an 
antioxidant and others usual surface-protection film can be added if needed. 
[0019] Moreover, in the surface-protection film of this invention, although the thickness of a 
base material layer and a binder layer is suitably determined by the application, respectively, 
generally 10-100 micrometers of thickness of a base material layer are 30-70 micrometers 
preferably. Moreover, generally 1-50 micrometers of thickness of a binder layer are 3-15 
micrometers preferably. 
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EXAMPLE 

[Example] Next, various production of the surface-protection film which is the example of this 
invention, and the surface-protection film which is an example of a comparison was carried out, 
and the effectiveness of this invention was checked. In addition, "%" and the "section" mean "% 
of the weight" and the "weight section" below, respectively. Moreover, this invention is not 
limited to each of these examples. 

[0021] (Example 1) MFR (based on the flow test approach of a melt flow rate and JIS 
K7210"thermoplastics".) It is below the same. After carrying out the dryblend of the master 
pellet (polyether ester amide content Sanyo Chemical Industries [, Ltd. ], Ltd. make, kneading 
lump antistatic-agent PERESUTATTO 2150 for polyethylene system resin) 30% containing 3.0 
and consistency 70% of low density polyethylene and the polyether ester amide of 3 of 0.92g/cm, 
it extruded with the resin temperature of 190 degrees C with T form dice extruding press 
machine (40mmphi), and fabricated on the film with a thickness of 60 micrometers. The 
moldability was good and its appearance of the obtained film was also good. 
[0022] Corona discharge treatment was performed to one side of the film obtained above, after 
applying the acrylic binder which comes to add tetraglycidyl ether -1 and the 3-bis-aminomethyl 
cyclohexane 3 section to the processing side to the copolymerization polymer 100 section of 
butyl acrylate / acrylic-acid =95 / 5 (weight ratio) so that the spreading film may be set to 5 
micrometers by solid content, 80 degrees C dried for 2 minutes with the oven, and the surface- 
protection film of an example 1 was obtained. 

[0023] (Example 2) The surface-protection film of an example 2 was obtained by the bilayer co- 
extruding method by using as base material lamination resin mixture which carried out the 
dryblend of the master pellet 30% containing the polyether ester amide used in MFR3.0, and the 
consistency 70% of low density polyethylene and the example 1 of 3 of 0.92g/cm, using 11% 
content ethylene-vinylacetate copolymer of vinyl acetate of MFR4.0 and consistency 0.95 g/cm3 
as binder lamination resin. In addition, the thickness of this thing was 60 micrometers and 45 
micrometers and the binder layer thickness of base material layer thickness were 1 5 
micrometers. 

[0024] (Example 3) After carrying out the dryblend of MFR9.0, polypropylene 80% of consistency 
0.90 g/cm3, and the master pellet (polyether ester amide content, Sanyo Chemical Industries [, 
Ltd. ], Ltd. make, kneading lump antistatic-agent PERESUTATTO 3170 for polypropylene regins) 
20% containing a polyether ester amide, it extruded with the resin temperature of 230 degrees C 
with T form dice extruding press machine (40mmphi), and fabricated on the film with a thickness 
of 40 micrometers. The moldability was good and its appearance of the obtained film was also 
good. Then, the laminating of the binder layer was carried out like the example 1, and the 
surface-protection film of an example 3 was obtained. 

[0025] (Example 4) After carrying out the dryblend of the master pellet 20% containing the 
polyether ester amide used in MFR9.0, and the consistency 10% of low density polyethylene and 
the example 3 of polypropylene 70% of 3, MFR3.0, and consistency 0.92 g/cm3 of 0.90g/cm, it 
extruded with the resin temperature of 230 degrees C with T form dice extruding press machine 
(40mmphi), and fabricated on the film with a thickness of 40 micrometers. The moldability was 
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layer was carried out like the example 1 t and the surface-protection film of an example 4 was 
obtained. 

[0026] (Example 1 of a comparison) After carrying out the dryblend of 90% of low density 
polyethylene and 10% (Sanyo Chemical Industries, Ltd. KEMISUTATTO 1100) of nonionic surface 
active agent mold antistatic agents of MFR3.0 and consistency 0.92 g/cm3, it extruded with the 
resin temperature of 190 degrees C with T form dice extruding press machine (40mmphi) t and 
fabricated on the film with a thickness of 60 micrometers. Although the moldability was good, 
some smeariness was seen on the film front face. Then, the laminating of the binder layer was 
similarly carried out like the example 1, and the surface-protection film of the example 1 of a 
comparison was obtained. 

[0027] (Example 2 of a comparison) The low density polyethylene of MFR3.0 and consistency 
0.92 g/cm3 was extruded with the resin temperature of 1 90 degrees C with T form dice 
extruding press machine (40mmphi), and was fabricated on the film with a thickness of 60 
micrometers. Then, the laminating of the binder layer was similarly carried out like the example 1, 
and the surface-protection film of the example 2 of a comparison was obtained. 
[0028] (Example 3 of a comparison) The low density polyethylene of MFR9.0 and consistency 
0.92 g/cm3 was extruded with the resin temperature of 230 degrees C with T form dice 
extruding press machine (40mmphi), and was fabricated on the film with a thickness of 40 
micrometers. Then, the laminating of the binder layer was similarly carried out like the example 1, 
and the surface-protection film of the example 3 of a comparison was obtained. 
[0029] [Characteristic test] Each following trial was performed about each surface-protection 
film of the examples 1-4 acquired above and the examples 1-3 of a comparison. As a 
characteristic test, it measured about adhesion, an appearance, the stain resistance to adherend, 
the electrical property (surface resistivity, exfoliation band electrical potential difference), and 
the dynamics property (an elastic modulus, breaking strength). 

[0030] (Adhesion) Each surface-protection film was cut into 20mm width of face, the acrylic 
resin plate (it is the same the "bitter taste rewrite L" by Mitsubishi Rayon [ Co., Ltd. ] Co., Ltd. 
and the following.) was made to carry out 1 **** of the rollers of 2kgf(s), they were stuck on it, 
and it measured with the tension tester after 30 minutes on a part for speed-of-testing/ of 
300mm, and conditions with an exfoliation include angle of 180 degrees. 

[0031] (Appearance) It evaluated whether about a surface-protection film, there would be a film 
of the examples 2 and 3 of a comparison with which an antistatic agent is scoured, and a big 
difference. Without spoiling transparency, when there was no smeariness of the front face by the 
bleed out of an antistatic agent, it considered as O, and when there was smeariness of the front 
face by coloring of a film or the bleed out of an antistatic agent, it evaluated as x. 
[0032] (Stain resistance to adherend) Each surface-protection film was cut into 20mm width of 
face, and the acrylic resin plate was made to carry out 1 **** of the rollers of 2kgf(s), it stuck, 
and viewing estimated [ whether there is any contamination in the acrylic resin plate made to 
exfoliate by the hand and ] after 50 degrees C and 24-hour preservation. When there was no 
contamination in an acrylic resin plate, it considered as O, and when there was contamination, it 
evaluated as x. 
[0033] (Electrical property) 

#* Surface resistivity JIS According to the regular approach, it measured [ to K6911 "the 
thermosetting plastic commercial-test approach" ] about a base material layer front face and 
each binder layer front face under the ambient atmosphere of 25 degrees C and 65% [ of 
humidity ] R.H. 

The surface-protection film which stuck each surface-protection film on the front face of the 
polarization film for liquid crystal displays stuck on the acrylic resin plate of exfoliation band 
electrical-potential-difference 70mmx 100mm magnitude, and was stuck after that was made to 
exfoliate by hand, and the electrification potential then charged on the polarization film 
concerned was measured under the ambient atmosphere of 25 degrees C and 65% [ of humidity ] 
R.H. with the current collection type potential measuring instrument ( KS[ by the Kasuga 
electrical-and-electric-equipment company ]-471 mold). 



The surface-protection film was cut into 20mm width of face, and the tension test was 
performed using the tension test machine by part for distance [ of 50mm ] between chucks, and 
speed-of-testing/ of 300mm. 

** It asked from the inclination of the tangent in early stages of the stress-strain curve by the 
elastic-modulus above-mentioned tension test. 

** It asked from the reinforcement at the time of the film fracture by the breaking strength 
above-mentioned tension test. 

[0035] The result of each above-mentioned characteristic test was summarized in a table 1. 
;0036] 



A table ' 
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[0037] As shown also in a table 1, each surface-protection film of an example of transparency or 
an appearance was also good, and did not have the contamination to adherend, either. Moreover, 
although it was low with the surface-protection sheet of an example 2 also about adhesion, 
about the adhesiveness on actual, it was satisfactory, and there was no effect by the polyether 
ester amide which the base material layer was made to contain. Furthermore, surface resistivity 
was able to be reduced more than it like [ electrical characteristics ] the case where a 
surfactant is made to knead, and it was able to be made to fall effectively also about an 
exfoliation band electrical potential difference. Moreover, there is no effect by the polyether 
ester amide also about a dynamics property, and the surface-protection film which has sufficient 
mechanical strength was able to be obtained. 



[Translation done.] 



